Jordan's Lemma deals with the problem of how a contour integral behaves on the semicircular arc H + R of a closed contour C.
Lemma 1 (Jordan) If the only singularities of F (z) are poles, then
provided that m > 0 and |F (z)| → 0 as R → ∞.
Proof: Since H R is the semi-circle z = Re iθ = R(cos θ + i sin θ) and dz = iRe iθ dθ
having recalled that |e iα | = 1 for any real α and
Note that in the exponential term on the RHS of (2), sin θ > 0 in the upper half plane. Hence, provided m > 0, the exponential ensures that the RHS is zero in the limit R → ∞ (see remarks below). 
